The reaction between [CdBr 2 ·4H 2 O] and anhydrous [ZnCl 2 ] with N,N'-bidentate N-(pyridin-2-ylmethylene)-cyclopentanamine (impy) in ethanol yields dimeric [(impy)Cd(µ-Br)Br] 2 and monomeric [(impy)ZnCl 2 ] complexes, respectively. The X-ray crystal structure of Cd(II) and Zn(II) complexes revealed that the cadmium atom in [(impy)Cd(µ-Br)Br] 2 and zinc in [(impy)ZnCl 2 ] formed a distorted trigonal-bipyramidal and tetrahedral geometry, respectively. Both complexes showed moderate catalytic activity for the polymerisation of methyl methacrylate (MMA) in the presence of modified methylaluminoxane (MMAO), with polymethylmethacrylate (PMMA) syndiotacticity of about 0.70.
Introduction
Transition metal complexes containing ancillary ligands, pyridyl-imines and N-substituted 2-iminoalkylpyridines have been applied for synthetic, spectroscopic and kinetic studies, [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] photoluminescence and photochemistry, 11 as catalysts for organic transformation, [12] [13] [14] [15] [16] [17] [18] electrochemistry, [19] [20] [21] bioinorganic chemistry, 22,23 supramolecular chemistry, 24, 25 molecular magnetism [26] [27] [28] [29] and olefin polymerisation. [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] In contrast, poly(methylmethacrylate) (PMMA) is a universal polymer with optical applications. In general, a higher glass transition temperature (T g ) represents a higher optical quality and increased syndiotacticity of PMMA. On the other hand, isotactic PMMA, however, which is commercially produced using conventional radical processes, has a T g around 65 o C. However, radical-mediated polymerisation of methyl methacrylate (MMA) cannot achieve an enough high T g or high content of syndiotaticity in PMMA. Thus, studies on nonradical-mediated MMA polymerisation, which able to produce a higher T g up to 140 o C, have been performed, and some transition metal complexes have successfully been applied to this process. [45] [46] [47] [48] [49] [50] [51] [52] [53] Recently, we explored the development of transition metal complexes as catalysts for homogeneous polymerisation of MMA to produce syndiotactic PMMA. Although the ligand impy has been applied to rhenium, copper, palladium and platinum complexes, rhenium and copper complexes did not utilized as catalyst for MMA polymerisation. 4, 54, 55 Previously, we reported the palladium and platinum complexes with N-cyclopentyl-1-(pyridin-2-yl)methanimine (impy), in which Pd(II) complex demonstrated a very high activity for MMA polymerisation. 54 Thus, we have prepared zinc and cadmium complexes containing the impy to get the higher activity than Pd(II) complexes for the MMA polymerisation. The impy was obtained from the condensation reaction between cyclopentylamine and 2-picolylcarbaldehyde in dichloromethane (Scheme 1 Table 2 .
The bond lengths of Cd-N pyridine and Cd-N imine in [(impy)-Cd(μ-Br)Br] 2 were 2.330(11) Å and 2.358(11) Å, respectively. In general, the bond lengths of Pd-N pyridine were shorter than those of Pd-N imine due to the different basicity of imine and pyridine moieties. However, those in [(impy)- Cd (1) In summary, the iminopyridyl-containing dimeric [(impy)- H NMR (operating at 400 MHz) and 13 C NMR (operating at 100 MHz) spectra were recorded on a Bruker Advance Digital 400 NMR spectrometer; chemical shifts were recorded in ppm units (δ) relative to SiMe 4 as the internal standard. Electronic absorption spectra were obtained on an Ocean Optics USB4000 spectrophotometer (Ocean Optics, Dunedin, FL). Infrared (IR) spectra were recorded on Bruker FT/IR-Alpha (neat) and the data are reported in reciprocal centimeters. The molecular weight and molecular weight distribution of the obtained polymethylmethacrylate (PMMA) were carried out using gel permeation chromatography (GPC) (CHCl 3 , Alliance e2695; Waters Corp., Milford, MA). Glass transition temperature (T g ) was determined using a thermal analyzer (Q2000; TA Instruments, New Castle, DE).
Synthesis of Cd(II)and Zn(II) Complexes. N-Cyclopentyl-1-(pyridin-2-yl)methanimine ([N-(pyridin-2-ylmethylene)-cyclopentanamine]) (impy) was synthesized previously in the literatures. . Then, the reaction flask was immersed in an oil bath at 60°C and stirred for 2 hours. The resulting polymer was precipitated in methanol (400 mL) and HCl (3 mL) was added with stirring for 10 minutes. The polymer was filtered and washed with methanol (400 mL × 3) to give poly methyl methacrylate (PMMA), which was vacuum-dried at 60°C.
X-ray Crystallographic Studies. The crystal was picked up with paratone-N oil and mounted on a Bruker SMART CCD diffractometer equipped with a graphite-monochromatic MoKα (λ= 0.71073 Å) radiation source and a nitrogen cold stream (200 K). Data collection and integration were performed with SMART and SAINT-Plus. 56 Semiempirical absorption corrections based on equivalent reflections were applied by SADABS. 57 The structure was solved by direct methods and refined by full-matrix least-squares on F 2 using SHELXTL.
58 All the non-hydrogen atoms were refined anisotropically, and hydrogen atoms were added to their geometrically ideal positions.
